1/15 
NGAI et ol. 
END920010078 



□ 




3/15 
END920010078 



CURRENT 


FRAME 








211 










MOTION 




ESTIMATION 




BLOCK 





NEIGHBORING FRAME 



BEST 
MATCHING 
BLOCK 




SEARCHING AREA CENTERED ON 
GIVEN BLOCK IN CURRENT FRAME 



fig. 3 



4/15 
END920010078 





00 


CN 


CO 


tn 








CN 


CD 


o 






10 


cn 





00 

z 

LU < ^ 

3 2 2; 

q: 
ol 




5/15 
END920010078 




i — on 

33 
Q_ 



6/15 
END920010078 



>- 
UJO 

LU < 



10 



>i-i- 

LxJ O LlJ 



Ol 
O 



ft* 



Si 

S 1 - 



<0 







<cr 


Ouj 


h- 


1 — 




_J 


LxJ Li_ 


> 





o 



CO 



_J 




< 






Oh- 


fSJ _1 


Lu 


O 




X 





X L. - 

I CL 



J 



Q 
O 
O 



> 



I — cc 

0-1- 

zo 

Q- 



END920010078 




8/15 
END920010078 




9/15 
END920010078 



PROGRAMMABLE 
WRITE PATH 



r 



NON-FILTERED 
PIXELS 

HORIZONTALLY 
FILTERED - 
PIXELS 



3/ 0 



HORIZONTAL I 
IMAGE SCALER 



CONTROL 



900' 



920-i> 



DECIMATION 
UNIT 



(NOISE REDUCTION 
ONLY) 



0 

Vm 

Px 1 

u x 

T 



NON-FILTERED 
OR 
FILTERED 
(+SCALED) 
PIXEL 
OUTPUT 



_J 



fig. 9 



10/15 
END920010078 



STORE LUM/CHR 
DEFAULT COEFFICIENTS 



1000 



c 



^j~Z—1010 



INPUT 
PIXELS 



1020 



1030 




1040 



1050 



1060 



USE/SELECT DEFAULT 
COEFFICIENTS 
LOADED BY M CODE 



USE USER DEFINED 
COEFFICIENTS LOADED 
THROUGH HOST INTERFACE 



1070 



CALCULATE LUM/CHR 
HORIZONTALLY FILTERED 
PIXELS, AND PERFORM IMAGE 
SCALING IF SELECTED 



1080 



fig. 10 




11/15 
END920010078 



DATA FROM INPUT 
PIXEL REGISTER 



■1110 
1120- 



FILTER COEFFICIENTS 

HELD IN INTERNAL 
COEFICIENT REGISTERS 



MULTIPLY PIXEL DATA 
BY FILTER COEFFICIENTS 



-1130 



ADD PRODUCTS OF MULTIPLY \ ~Z^tf4Q 



DIVIDE SUMMATION r ^115Q 



TRUNCATE RESULT 



1160 



PLACE IN OUTPUT BUFFER 



Jfz-wo 



FEED FILTERED PIXEL DATA 
THROUGH DECIMATION UNIT + 
IMAGE SCALE IF PROGRAMMED 



OUTPUT FILTERED (AND SCALED) 
PIXEL DATA 



-1180 



-1190 



fig. 11 



12/15 
END920010078 



< 
o 

00 
Q 

< 



< 

I— 

z 
o 

on 
o 

X 

>- 



✓ 

00 

O 



O 

UJ 



°v (7) 

— 9-h- 
>- ^z> 

O ^ 3 

2 coujO 

On" ^ — 



; II li II 



Li_ Ll. Li_ Lj_ L_ 

II II II II II 

CO CO CO to CO 

in io io in to 

M (N CM CN CM 



o o o o u 



or' or 



0-* CL' 

n — ' v ✓ 

+ + 



X X + 

fx rx fx 

O O O 

• • • 

XXX 

CO CO CO 

O O O 



X + 

i in in 
O O 



£ £ 



£ £ £ 



o o o o o 



£ £ £ 



o o o o o 

• • • • • 

oT oT oT 1 oT* Q^" 

V + + + T 



£ £ 



• • • 

qT qT qT 



CM 



O 
UJ 
00 



to 


fx 


oo 


2? 


CM 












u_ 


Li_ 


ti- 


u!T 


lo- 


II 


II 


ll 


II 


ll 












lO 


U") 


iO 


lO 


iT) 


^x 


\ 


\ 




\ 












CO 


00 


oo 


Ho 


oo 


O 


O 


O 


o 


O 












o 


o 


o 


o 


o 


CM 


CM 


CM 


CM 


CM 














+ 


+ 


+ 


+ 




fx 




IX 




o 


o 


O 


o 


O 


* 












O 


o 


o 


o 




CM 


CM 


CM 








n 












*+* 


+ 


to 


to 


to 


to 


to 


O 


O 


O 


O 


O 


* 


* 












o 


o 


o 






CM 


CM 


CM 


Q_ 




n 










^+ 


+ 






"In 


In 


Hn 


In 


o 


o 


O 


O 


O 


• 


• 


• 


• 


• 


rx 






o 

CM 


o 

CM 


a£ 




oT 




















it 






o 




o 


o 


o 


• 


• 


• 


• 


• 


to 






2? 


o 

CM 



££££££ 

o ^x !X x *x x 

fM »0 K) ro to «0 

J) u u o o o 

• • • • • 

|| in to fx CO cn 

^ o? o5 o? o? o? 



or 
o 

x • _ _ 

W X X X X X 

z d u u u o 

j • • • • • 

JO J£ tO JO fx 

Ll. Jx fx fx 

° £ £ £ £ £ 



13/15 
9200101 



END920010078 



CO 

< 

X 
Q_ 

Q 

< 

S3 



< 
X 



UJ 

_J 

< 

Q ? O 

<5 u 

cc co w 

UJ I t— 

■ UJ 1 z> 

2 coujO 
O _j_jr> , 

UJ Njg Q 

o ^cc^-i 
5 uQ-Ou. 

y < 

QC x 
O uj 
X ^ 



Q. 
UJ 
UJ 



11 to 

^ a 

, UJ \ 

) < oo 

x o 

Q- • 



CL 

o 

Q 



ol a. 

uj o 

UJ (Z 

* Q 



to 



II to 
_ m 

CN 

UJ X 

co 

< lb 



II to 

^_ m 

CN 

UJ \ 

CO >— ' 

< lb 

x o 

Q- • 



to 

S3 10 

CN 

UJ \ 

co <-r 

< lb 

x o 

Q- • 



II to II 

— ^ r- 

CN 

UJ \ UJ 

00 <— ' 00 

< ^b < 

x o x 

TcbPo "~cb 

1 X I 



3° 3°3ocjocJoo" 



a/ 



a: 

< + 

i? 

uj qT 

0 w 
Z + 
<^> 

1 V 
3 or 



or 



a? 



CL 



or 



□7 



T 



or 



or' 



or 



QT 



or 



or' 



Q_ 



0T 



or 



or 



UJ ^ 



a 
aT 



a. 



oT 



o 

CM 

Q_ 



Q. 



to 
a. 



14/15 
END920010078 



1405 INITIALIZATION 



fig. 14 A 



1400 



LOAD DEFAULT 
FILTER COEFFICIENTS 



-1410 



SET HORIZONTAL FILTER 
'OPTIONS' REGISTER 



FR. FIG. 14B 



1425 



A 



BYPASS NOISE 
FILTERING/IMAGE 
SCALING 



1435 




LOAD 'CUSTOM* FILTER 
COEFFICIENTS INTO BUFFER 



PERFORM PIXEL 
FILTERING; 
'NOISE REDUCTION' ONLY 
(i.e USE 'SINGLE PHASE' 
'PHASE §' FILTER 
COEFFICIENTS AND 
BYPASS DECIMATION 
UNIT) 



0 

TO FIG. 14B 



PERFORM PIXEL 
FILTERING/IMAGE 
SCALING (i.e USE 
'MULTI' PHASE FILTER 

COEFFICIENTS AND 
PERFORM 'KEEP/DROP' 
CADENCE THROUGH 
DECIMATION UNIT) 



[BJ 
TO FIG. 14B 



TO FIG. 14B 



15/15 
9200' 



END920010078 



0 



CONTINUE PROCESSING PIXELS 
OF ENTIRE VIDEO FRAME 



1445 



I 



MODIFY 
HORIZONTAL 
FILTER OPTIONS 
REGISTER 



1460 



RESET HORIZONTAL 
FILTER 'OPTIONS' 
REGISTER 



N ^ 'CUSTOM' 
^COEFFICIENTS^ 



-1470 



1475 



LOAD 'CUSTOM' COEFFICIENTS 
INTO BUFFER 








OBTAIN NEXT INPUT FRAME 



-1480 



fig, 14 B TO FIG. 14A 



